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THE ACCURACY OF PROLATE ELLIPSOID VOLUME OF TOTAL
PROSTATE AND TRANSITION ZONE BY TRANSRECTAL
ULTRASONOGRAPHY IN PATIENTS
WITH INTERMEDIATE LEVELS OF
PROSTATE SPECIFIC ANTIGEN
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Department of Urology, The Jikei University School of Medicine

The prostate specific antigen (PSA) density (PSAD) and the PSAD of the transition zone
(PSAT) are used to select biopsy candidates from among patients with intermediate PSA
levels. We examined the accuracy of total prostate volume and transition zone volume
measured with the prolate ellipsoid method by transrectal ultrasonography (TRUS) and the
effect on PSAD and PSAT. Fifty-eight patients with PSA levels of 4.1-10.0 ng/ml underwent
magnetic resonance (MR) and TRUS before biopsy. The total prostate volume and transition
zone volume were each measured with the planimetric method (p-PV, p-TZV) by axial MR
images and with the prolate ellipsoid method (e-PV, e-TZV) by TRUS. We regarded p-PV
and p-TZV as the gold standard volumes in vivo and calculated the correlation and mean error
between p-PV (p-TZV) and e-PV (e-TZV). The clinical usefulness of PSAD and PSAT
calculated with the planimetric and prolate ellipsoid methods were examined by receiver
operating characteristic curve analysis. Prostate cancer was diagnosed in nine patients by
means of ultrasonography-guided systematic sextant biopsy. Strong correlations were found
between p-PV and e-PV (»=0.959) and between p-TZV and e-TZV (r=0.954). The mean
error of e-PV and e-TZV were —4.69% and —23.7%, respectively. According to receiver
operating characteristic curve analysis, there was no significant difference between them. We
conclude that PSAD calculated with the prolate ellipsoid method by TRUS is more accurate
than PSAT.

(Tokyo Jikeikai Medical Journal 2003 ; 118: 63-7)
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Table 1. Characteristics of all patients with intermediate PSA levels.
Non-cancer Cancer value
mean+SD (range) mean=+SD (range) b
No. of patients 49 9
Age 68.2+7.9 (52.0-82.0) 71.3+7.4 (57-81) 0.255
p-PV 49.7+30.4 (15.0-154.0) 33.2+15.5 (15.0-59.0) 0.094
e-PV 44.9+23.2 (15.0-120.0) 32.9+16.7 (17.0-63.0) 0.135
p-TZV 37.8+28.4 (5.0-146.0) 205+14.5 (9.0-48.0) 0.033
e-TZV 27.1£20.3 (4.0-111.0) 17.4+11.2 (6.0-34.0) 0.144
PSA 6.9+1.7 (4.3-9.7) 8.4+1.3 (5.7-10.0) 0.020
p-PSAD 0.19+0.12 (0.03-0.55) 0.30+0.15 (0.16-0.62) 0.005
e-PSAD 0.20+0.13  (0.04-0.60) 0.31+0.14 (0.14-0.55) 0.008
p-PSAT 0.32+0.32  (0.03-1.90) 0.56+0.27 (0.19-0.90) 0.005
e-PSAT 0.44+0.43 (0.04-2.09) 0.67+0.39 (0.27-1.48) 0.013
p-PV and p-TZV : planimetric volume of total prostate and transition zone.
e-PV and e-TZV : prolate ellipsoid volume of total prostate and transition zone.
p~PSAD and p-PSAT : PSA adjusted for p-PV and p-TZV.
e-PSAD and e-PSAT : PSA adjusted for e-PV and e-TZV.
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Fig. 1. Planimetric volume versus prolate ellipsoid
volume of total prostate.
There was the strong correlation between p-
PV and e-PV (Y =1.233X —5.899, »=0.959).
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Fig. 2. Planimetric volume versus prolate ellipsoid
volume of transition zone.
There was the strong correlation between p-
TZV and e-TZV (Y =1339X+0.811, r=
0.954).
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Table 2. Mean error of prolate ellipsoid volume
of total prostate and transition zone in
comparison to planimetric volume of

them.

No. of
patients

mean+SD

Mean error of e-PV : (e-PV—p-PV)/p-PV (%)

<40 cm? 26 0.2419.6
=40 cm? 32 —8.44+15.0
Total 58 —4.6+17.6
Mean error of e-TZV : (e-TZV—p-TZV)/p-TZV (%)
<30 cm? 32 —17.8+23.6
=30 cm? 26 —31.0£12.5
Total 58 —23.7+20.4

p-PV and p-TZV : planimetric volume of total
prostate and transition zone.
e-PV and e-TZV : prolate ellipsoid volume of total
prostate and transition zone.

Table 3. Areas under receiver operat-
ing characteristic (ROC)
curves of the prebiopsy
parameters.

Areas

under ROC curves
p-PSAT 0.797
p-PSAD 0.794
e-PSAD 0.780
e-PSAT 0.757
PSA 0.746

p~PSAD and p-PSAT: PSA adjusted for
planimetric volume of total prostate and
transition zone.

e-PSAD and e-PSAT: PSA adjusted for
prolate ellipsoid volume of total prostate
and transition zone.
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